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(54) Display Device and Portable Terminal Apparatus 



(57) A display device includes a main LCD, a sub 
LCD, and a backlight. The main LCD displays informa- 
tion. The sub LCD is arranged on the rear surface of the 



main LCD to display information different from that of 
the main LCD. The backlight illuminates the main LCD 
and sub LCD. A portable terminal apparatus is also dis- 
closed. 
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Description 

Background of the Invention 

[0001] The present invention relates to a portable ter- 
minal apparatus such as a cellular phone which has dis- 
play sections for displaying various kinds of information 
on one surface and its rear surface, and a display device 
used in the portable terminal apparatus. 
[0002] Conventionally, some portable terminal appa- 
ratuses, which are designed to be able to changeably 
and selectively take a form with a covered main display 
section or a form with an uncovered (exposed) main dis- 
play section, have a sub display section on its rear sur- 
face in addition to the main display section. 
[0003] An example of a portable terminal apparatus 
having a plurality of display sections is a cellular phone 
constituted by, e.g:, foldably or stretchably connecting 
two housings. An apparatus of this type can present in- 
formation such as time or an incoming call notification 
to the user through the sub display section even when 
the main display section is kept covered. An apparatus 
of this type is very preferable for a user in terms of op- 
erability and convenience, and various models that are 
commercially available are very popular. 
[0004] As shown in Fig. 14, in a display device in a 
portable terminal apparatus, a main LCD (Liquid Crystal 
Display) 51 and a backlight 53 that trans-illuminates the 
main LCD 51 , and a sub LCD 52 and a backlight 53' that 
trans-illuminates the sub LCD 52 are bonded to both 
surfaces of a frame 54, respectively, by a bonding 
means such as a double-faced tape (not shown). Addi- 
tionally, as forthe display device in this portable terminal 
apparatus, the main LCD 51 and sub LCD 52 are ar- 
ranged in a housing 61 of the portable terminal appara- 
tus such that they can be seen from the user through a 
main screen 62 and sub screen 63, respectively. 
[0005] With this arrangement, the main display sec- 
tion having the main LCD 51 and main screen 62, and 
the sub display section having the sub LCD 52 and sub 
screen 63 display various kinds of information for the 
user by trans-illumination from the corresponding back- 
lights. 

[0006] In the above-described conventional portable 
terminal apparatus, however, the backlights 53 and 53' 
are arranged in the main display section and sub display 
section, respectively, to illuminates the display sections. 
For this reason, two backlights are arranged in the dis- 
play device. 

[0007] More specifically, the backlights 53 and 53' 
have LEDs (Light Emitting Diodes) 53a and 53a 1 , light 
guide plates 53b and 53b', and reflecting sheets 53c and 
53c', respectively. Since two sets of components are 
necessary, the thickness and weight of them increase 
thetotal thickness and weight, and thecost also increas- 
es. 

[0008] For example, to illuminate both the main dis- 
play section and the sub display section to cause the 



userto make use of them, the backlights 53 and 53' must 
be simultaneously turned on. For this reason, power is 
consumed by the two backlights. 
[0009] Generally, a portable terminal apparatus oper- 
5 ates by an internal power supply. For this reason, when 
the power consumption increases, the continuous oper- 
ation time shortens. 

Summary of the Invention 

10 

[0010] It is an object of the present invention to pro- 
vide a display device and portable terminal apparatus 
in which a plurality of display sections are illuminated by 
one backlight (illumination means) whereby increases 
15 in thickness, weight, and cost due to use of two back- 
lights can be prevented. 

[001 1] It is another object of the present invention to 
provide a display device and portable terminal appara- 
tus, whose power consumption is smaller than that by 
20 two backlights even when both the main display section 
and the sub display section are simultaneously illumi- 
nated. 

[0012] In order to achieve the above objects, accord- 
ing to the present invention, there is provided a display 

25 device comprising first display means for displaying in- 
formation, second display means, arranged to make a 
rear surface oppose that of the first display means, for 
displaying information different from that of the first dis- 
play means, and one illumination means for illuminating 

30 the first display means and second display means. 

Brief Description of the Drawings 



[001 3] 

35 

Fig. 1 shows a partially cutaway perspective view 
of the rear side of a cellular phone which is in an 
open state and has a first housing structure accord- 
ing to an embodiment of the present invention and 
40 an enlarged cross-sectional view of the cutaway 
portion; 

Fig. 2A is a perspective view showing the front side 

of the cellular phone in the open state; 

Fig. 2B is a perspective view showing the rear side 

45 of the cellular phone in a closed state; 

Fig. 3 is a functional block diagram showing the 
schematic arrangement of the cellular phone; 
Fig. 4 shows a partially cutaway perspective view 
of the rear side of a cellular phone which is in a 

50 stretched state and has a second housing structure 
according to another embodiment of the present in- 
vention and an enlarged cross-sectional view of the 
cutaway portion; 

Fig. 5 is a perspective view showing the front side 
55 of the cellular phone in the stretched state; 

Fig. 6 is a perspective view showing the rear side 

of the cellular phone in the closed state; 

Fig. 7 is a perspective view showing the front side 
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of the cellular phone in the closed state; 
Fig. 8 is an enlarged longitudinal sectional view 
showing the schematic structure near a display de- 
vice 3 in a display-side terminal main body 11 or 21 ; 
Fig. 9A is a front view showing the schematic struc- 
ture of the display device 3; 

Fig. 9B is a rear view showing the schematic struc- 
ture of the display device 3; 
Fig. 1 0A is a front view showing the schematic ar- 
rangement of a backlight 33 and frame 34; 
Fig. 1 0B is a rear view showing the schematic ar- 
rangement of the backlight 33 and frame 34; 
Fig. 11 is a block diagram showing the schematic 
arrangement of a circuit related to control of the cel- 
lular phone according to the embodiment of the 
present invention; 

Figs. 12A and 12B are circuit diagrams showing a 
circuit arrangement connected to an LED in the cel- 
lular phone according to the embodiment of the 
present invention; 

Figs. 13A and 13B are front views showing other 
embodiments for the backlights and frames, which 
employ other layouts of LEDs in the backlights 33; 
and 

Fig. 14 is an enlarged longitudinal sectional view 
showing the schematic structure near a display de- 
vice in a conventional portable terminal apparatus. 

Description of the Preferred Embodiments 

[0014] An embodiment in which a portable terminal 
apparatus according to the present invention is applied 
to a cellular phone will be described next on the basis 
of the accompanying drawings. Figs. 1 to 3 show a cel- 
lular phone according to an embodiment using a first 
housing structure using a hinge portion. Figs. 4 to 7 
showacellularphoneaccordingto another embodiment 
using a slide-type second housing structure. Figs. 8 to 
13B explain a display device which can be commonly 
applied to the first and second housing structures and 
control thereof. 

[0015] The embodiment using the first housing struc- 
ture using a hinge portion will be described first. 
[001 6] A cellular phone 1 0 according to the first hous- 
ing structure as the first embodiment of the present in- 
vention is constituted by connecting a display-side ter- 
minal main body 11 to an operation-side terminal main 
body 12 through a hinge portion 13. The display-side 
terminal main body 11 has a main body display section 
14 which displays various kinds of information such as 
an input telephone number or mail text. The operation- 
side terminal main body 12 has operation buttons 16 
with which the user performs input. The hinge portion 
13 is integrated with each of the display-side terminal 
main body 11 and operation-side terminal main body 12 
such that the main bodies can be closed to make the 
main display section 14 oppose the operation buttons 
16, as shown in Figs. 1 to 3. 



[001 7] In the above arrangement, the display-side ter- 
minal main body 11 and operation-side terminal main 
body 12 are opened/closed through the hinge portion 

13. With this structure, the cellular phone can take a 
5 form (open state) shown in Figs. 1 ad 2A in which the 

main display section 14 is exposed or a form (closed 
state) shown in Fig. 2B in which the main display section 
1 4 is covered. 

[0018] More specifically, when the two terminal main 
10 bodies are opened through the hinge portion 13, the 
main display section 14 and operation buttons 16 are 
exposed (open state). When the two terminal main bod- 
ies are closed (folded) through the hinge portion 13, the 
main display section 14 is covered with the operation- 
's side terminal main body 12 (closed state). 

[0019] The display-side terminal main body 11 has a 
sub display section 15 which displays various kinds of 
information such as time or an incoming call notification 
on the rear surface of the main display section 14, as 
20 shown in Figs. 1 and 2B. The display contents of the 
main display section 14 are different from those of the 
sub display section 15. The sub display section 15 is 
arranged on the rear surface of the main display section 

1 4, as described above. Hence, the sub display section 
25 15 is exposed independently of whetherthe two terminal 

main bodies are in the open or closed state. 
[0020] Information to be displayed by the main display 
section 1 4 or sub display section 1 5 can be selected by 
the user from a menu prepared in advance. The utiliza- 

30 tion method of each display section can be switched in 
accordance with the purpose or taste of the user. 
[0021] The main display section 14 has a main LCD 
(Liquid Crystal Display) 31 with which information is dis- 
played. The sub display section 15 has a sub LCD 32 

35 with which information is displayed. 

[0022] The main LCD 31 and sub LCD 32 are trans- 
mitting liquid crystal panels which are illuminated by 
trans-illumination from one illumination means called a 
backlight 33. The display surface of the sub display sec- 

40 tion 15 is smaller than that of the main display section 
1 4 in both vertical and horizontal directions. The sub dis- 
play section 1 5 is arranged immediately on the rear side 
of the main display section 14. With this arrangement, 
the backlight 33 illuminates the respective display sec- 

45 tions. 

[0023] The display device will be described later in de- 
tail with reference to Figs. 8 to 1 3B. 
[0024] The display-side terminal main body 11 has an 
antenna 19 extendable in the longitudinal direction of 

50 the display-side terminal main body 1 1 on the rear sur- 
face of the main display section 14. The display-side ter- 
minal main body 11 has a receiver 17 serving as a re- 
ceiver section. The operation-side terminal main body 
1 2 has a microphone 1 8 serving as a transmitter section . 

55 With this structure, the user transmits/receives voice in 
the telephone function. 

[0025] Functions such as the speech communication 
function and mail function of this cellular phone are im- 
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plemented by required electronic circuits on circuit 
boards such as display device FPCs (Flexible Printed 
Circuit boards) 3A which are incorporated in the display- 
side terminal main body 1 1 and operation-side terminal 
main body 12. The cellular phone operates by a detach- 
able internal power supply. The above-described 
speech communication function and mail function are 
well-known. 

[0026] The display-side terminal main body 11 and 
operation-side terminal main body 12 have a detection 
means for detecting whether the two terminal main bod- 
ies are closed through the hinge portion 1 3. As the de- 
tection means, for example, a magnet is arranged on 
one of theterminal main bodies, and a magnetic sensing 
switch is arranged on the other terminal main body. The 
magnetic sensing switch can sense the magnetism of 
the magnet in the closed state. The positions of the mag- 
net and magnetic sensing switch are not particularly lim- 
ited as far as the magnetic sensing switch senses the 
magnetism of the magnet in the closed state wherein 
the two terminal main bodies are closed through the 
hinge portion 13 and does not sense the magnetism of 
the magnet in the open state wherein the two terminal 
main bodies are open through the hinge portion 13. 
[0027] The magnet and magnetic sensing switch are 
arranged in the above way. When the two terminal main 
bodies are opened/closed through the hinge portion 13, 
and accordingly, the distance between the magnet and 
the magnetic sensing switch changes, the magnetic 
sensing switch is turned on/off depending on whether 
the distance is the sensing distance between the mag- 
netic sensing switch and the magnet. 
[0028] A signal sent upon turning on/off the switch is 
used to control the display device (to be described later) 
as an open/close detection signal (a detection signal 
that detects whether the main display section 1 4 is cov- 
ered) by a control means comprising the above-de- 
scribed electronic circuits in the terminal main bodies. 
[0029] The portable terminal apparatus 1 0 according 
to the first embodiment will be described with reference 
to Fig. 3. The portable terminal apparatus 1 0 according 
to the first embodiment comprises an antenna, a radio 
section 10-1 connected to the antenna, and a control 
section 1 0-8 connected to the radio section 1 0-1 . 
[0030] The portable terminal apparatus 1 0 according 
to the first embodiment also comprises a receiver sec- 
tion 10-2, transmitter section 10-3, detection section 
10-4, operation section 10-5, and storage section 10-7 
which are connected to the control section 10-8. The 
portable terminal apparatus also has a power supply 
10-9, e.g., a detachable power supply. 
[0031] A display section 1 0-6 comprises the main dis- 
play section 14. the sub display section 15, and an illu- 
mination section 10-6a. 

[0032] The radio section 10-1 transmits/receives a 
signal to/from another terminal apparatus. The receiver 
section 10-2, transmitter section 10-3, detection section 
10-4, and display section 10-6 have the above-de- 



scribed functions. The storage section 1 0-7 stores pro- 
grams that implement the functions of the portable ter- 
minal apparatus. For example, the storage section 1 0-7 
stores information to be displayed on the main display 
5 section 14 and sub display section 15 in advance. The 
control section 10-8 causes the above-described sec- 
tions to function. 

[0033] A cellular phone using a slide-type second 
housing structure according to the second embodiment 
10 of the present invention will be described next. 

[0034] A cellular phone 20 using the second housing 
structure according to the second embedment is consti- 
tuted by slidably connecting a display-side terminal 
main body 21 to an operation-side terminal main body 
15 22 through slide portions 23a and slide rails (slidable 
support portions) 23b, as shown in Figs. 4 to 7. The dis- 
play-sideterminal main body 21 has a main display sec- 
tion 24 which displays various kinds of information such 
as an input telephone number or mail text. The opera- 
te tion-side terminal main body 22 has operation buttons 
26 with which the user performs input. The slide portions 
23a are integrally formed on the left and right sides of 
the display-side terminal main body 21 . The slide rails 
(slidable support portions) 23b are formed on the left 
25 and right side surfaces of the operation-side terminal 
main body 22. 

[0035] More specifically, the slide portions 23aformed 
on the display-side terminal main body 21 and the slide 
rails 23b formed on the operation-side terminal main 
30 body 22 to slidably support the slide portions 23a are 
connected such that the operation-side terminal main 
body 1 2 and operation-side terminal main body 22 can 
stretch upon sliding. 

[0036] In the above arrangement, the display-side ter- 
35 minal main body 21 and operation-side terminal main 
body 22 are connected to slide in the longitudinal direc- 
tion of the terminal main bodies. With this structure, the 
cellular phone can take a form (closed state) in which 
the main display section 24 is covered with the opera- 
40 tion-side terminal main body 22 or a form (stretched 
state) in which the main display section 24 is exposed. 
[0037] More specifically, when the two terminal main 
bodies are slid by the slide portions 23a and slide rails 
23b and closed, the operation-side terminal main body 
45 22 covers the main display section 24 (closed state). 
When the two terminal main bodies are slid by the slide 
portions 23a and slide rails 23b and stretched (expand- 
ed), the main display section 24 is exposed (stretched 
state). 

50 [0038] The display-side terminal main body 21 has a 
sub display section 25 which displays various kinds of 
information such as time or an incoming call notification 
on the rear surface of the main display section 24, as 
shown in Figs. 4 and 6. The sub display section 25 is 

55 arranged on the rear surface of the main display section 
24, as described above. Hence, the sub display section 
25 is exposed independently of whether the two terminal 
main bodies are in the stretched or closed state. 
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[0039] Information to be displayed by the main display 
section 24 or sub display section 25 can be selected by 
the user from a menu prepared in advance, as in the 
embodiment using the first housing structure. The utili- 
zation method of each display section can be switched 
in accordance with the purpose or taste of the user. 
[0040] The operation buttons 26 are arranged on the 
operation-side terminal main body 22 on the rear sur- 
face of the surface that opposes the main display sec- 
tion 24 in the closed state. Accordingly, the operation 
buttons 26 are exposed independently of whether the 
two terminal main bodies are stretched or closed, as 
shown in Figs. 5 and 7. 

[0041] The main display section 224 has a main LCD 
31 with which information is displayed. The sub display 
section 25 has a sub LCD 32 with which information is 
displayed. 

[0042] The main LCD 31 and sub LCD 32 are trans- 
mitting liquid crystal panels which are illuminated by 
trans-illumination from one illumination means called a 
backlight 33. The display surface of the sub display sec- 
tion 25 is smaller than that of the main display section 
24 in both vertical and horizontal directions. The sub dis- 
play section 25 is arranged immediately on the rear side 
of the main display section 24. With this arrangement, 
the backlight 33 illuminates the respective display sec- 
tions. 

[0043] The display device will be described later in de- 
tail with reference to Figs. 8 to 13B. 
[0044] The display-side terminal main body 21 has an 
antenna 29 extendable in the longitudinal direction of 
the display-side terminal main body 21 on the rear sur- 
face of the main display section 24. The display-side ter- 
minal main body 21 has a receiver 27 serving as a re- 
ceiver section. The operation-side terminal main body 
22 has a microphone28 serving as atransmitter section. 
With this structure, the user transmits/receives voice in 
the telephone function. 

[0045] Functions such as the speech communication 
function and mail function of this cellular phone are im- 
plemented by required electronic circuits on circuit 
boards such as display device FPCs (Flexible Printed 
Circuit boards) 3A which are incorporated in the display- 
side terminal main body 21 and operation-side terminal 
main body 22, as in the embodiment usingthefirst hous- 
ing structure. The cellular phone operates by a detach- 
able internal power supply. The above-described 
speech communication function and mail function are 
well-known. 

[0046] The display-side terminal main body 21 and 
operation-side terminal main body 22 have, as a detec- 
tion section which detects whether the two terminal main 
bodies are closed by the slide portions 23a and slide 
rails 23b, a magnet arranged on one of theterminal main 
bodies and a magnetic sensing switch arranged on the 
other terminal main body. The magnetic sensing switch 
can sense the magnetism of the magnet in the closed 
state. The positions of the magnet and magnetic sens- 



ing switch are not particularly limited as far as the mag- 
netic sensing switch senses the magnetism of the mag- 
net in the closed state wherein the two terminal main 
bodies are closed, and the main display section 24 is 
5 covered, and does not sense the magnetism of the mag- 
net in the stretched state wherein the two terminal main 
bodies are stretched, and the main display section 24 is 
exposed. 

[0047] The magnet and magnetic sensing switch are 

10 arranged in the above way. When the two terminal main 
bodies are slid by the slide portions 23a and slide rails 
23b, and accordingly, the distance between the magnet 
and the magnetic sensing switch changes, the magnetic 
sensing switch is turned on/off depending on whether 

15 the distance is the sensing distance between the mag- 
netic sensing switch and the magnet. 
[0048] A signal sent upon turning on/off the switch is 
used to control the display device (to be described later) 
as an open/close detection signal (a detection signal 

20 that detects whether the main display section 24 is cov- 
ered) by a control means comprising the above-de- 
scribed electronic circuits in the terminal main bodies. 
[0049] A display device 3 commonly used in the first 
and second embodiments using the above-described 

25 first and second housing structures and its peripheral 
structure will be described next. Fig. 8 shows the sche- 
matic structure near the display device 3 in the display- 
side terminal main body 11 or 21 . Wiring FPCs from 
LCDs are not illustrated in Fig. 8. 

30 [0050] As shown in Fig. 8, in the display device 3, the 
backlight 33, an adjustment section 35, and the main 
LCD 31 are bonded sequentially in this order to a sur- 
face opposing a main screen 14a or 24a and arranged 
on a flat surface portion parallel to the main screen 1 4a 

35 or 24a. Additionally, in the display device, the sub LCD 
32 is bonded to a surface opposing a sub screen 1 5a or 
25a. 

[0051] For the display device 3 having the above 
structure, the main LCD 31 is made of a transparent 

40 member and accommodated in a display-side terminal 
housing 1 1 a or 21 a such that the user can see the entire 
display surface from the outside through the main 
screen 14a or 24a that protects the main LCD 31 . The 
sub LCD 32 is also made of a transparent member and 

45 accommodated in the display-side terminal housing 11a 
or 21 a such that the user can see the entire display sur- 
face from the outside through the sub screen 1 5a or 25a 
that protects the sub LCD 32. 

[0052] Each of the main screen 14a or 24a and sub 
50 screen 15a or 25a has a coating such as an anti-reflec- 
tion film on its surface. Accordingly, the user can suitably 
seethe internal LCDs. 

[0053] The device of the display device 3 will be de- 
scribed in detail with reference to Figs. 8 to 10B 
55 [0054] The frame 34 that supports the above-de- 
scribed LCDs and backlight has a through hole 34a at 
the above-described flat surface portion that supports 
the LCDs and backlight, as shown in Fig. 8. The through 
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hole 34a has a size that allows the backlight 33 bonded 
to the main LCD 31 side of the flat surface portion to 
illuminate the entire display surface of the sub LCD 32 
bonded to the rear side of the backlight 33. In other 
words, the size of the through hole 34a equals a value 
obtained by subtracting the area of the adhesive means 
such as a double-face tape that bonds the sub LCD 32 
to the frame 34 from the size of the sub LCD 32. 
[0055] When the through hole 34a is formed, the main 
LCD 31 made of a transparent liquid crystal panel and 
the sub LCD 32 made of a transparent liquid crystal pan- 
el which has a display surface smaller than that of the 
main LCD 31 and is arranged immediately on the rear 
side of the main LCD 31 are trans-illuminated by thesin- 
gle backlight 33 serving as an illumination section. 
[0056] As shown in Figs. 8 and 9A, the backlight 33 
bonded to the flat surface portion of the frame 34 com- 
prises an LED section 33a including four LEDs (Light 
Emitting Diodes) (illumination sections) 33a1 to 33a4, a 
light guide plate 33b which guides light from the LEDs 
to the entire display surfaces of the main LCD 31 and 
sub LCD 32, and a reflecting sheet 33c which semi- 
transparently reflects light. 

[0057] More specifically, the reflecting sheet 33c is 
bonded first to the flat surface portion of the frame 34. 
The light guide plate 33b is bonded to the reflecting 
sheet 33c. The LED section 33a is arranged at the outer 
edge of a short-side portion of the flat surface portion of 
the frame 34. 

[0058] The sub LCD 32 allows the userto suitably see 
display information even with a light amount smaller 
than the main LCD 31 (dark illumination). Accordingly, 
even when the reflecting sheet 33c reflects light to the 
entire display surface of the main LCD 31 , the amount 
of light that passes through the through hole 34a due to 
the semi-transparent reflecting sheet 33c sufficiently al- 
lows the userto suitably see display information on the 
sub LCD 32. 

[0059] The adjustment section 35 is arranged be- 
tween the backlight 33 and the main LCD 31 to do ad- 
justment such that the light from the backlight 33 can 
suitably be used for trans-illumination of the main LCD 
31 . The adjustment section 35 comprises luminance in- 
creasing films 35a and 35a 1 which increase the lumi- 
nance and a diffusion sheet 35b that diffuses light. The 
adjustment section 35 can employ a suitable arrange- 
ment in accordance with the type of backlight 33 or main 
LCD 31 such that a desired optical characteristic can be 
obtained. 

[0060] On the surface of the frame 34 where the sub 
LCD 32 is arranged, the display device FPC (Flexible 
Printed Circuit board) 3A is arranged outside the sub 
LCD 32 and the protective wall portion of the frame 34 
arranged around the sub LCD 32. The FPC 3A has a 
function as a control section that implements the func- 
tions of the display device 3. The space in the direction 
of display surface, in which the display device FPC 3A 
is arranged, is generated because the sub LCD 32 is 



smaller than the main LCD 31 both vertically and hori- 
zontally in the direction of display surface. 
[0061] The display device FPC 3A has the above-de- 
scribed required electronic circuit in the operation-side 
5 terminal main body 1 2 or 22. A wiring FPC is connected 
from each of the main LCD 31 , sub LCD 32, and back- 
light 33. 

[0062] A main LCD FPC 31 A is temporarily bent from 
the main LCD 31 to the side surface of the frame 34, as 

10 shown in Fig. 9A. When the connection portion is bent 
from the side surface of the frame 34 and connected to 
the display device FPC 3A, as shown in Fig. 9B. 
[0063] A sub LCD FPC 32A extends from an opening 
in the above-described protective wall portion of the 

15 frame 34 which corresponds to the other surface of the 
sub LCD 32 to the direction of display surface and is 
then connected to the display device FPC 3A, as shown 
in Fig. 9B. 

[0064] A backlight FPC 33A projects from the frame 
20 34 to the direction of side surface, as shown in Fig. 1 0B, 
and then bentfromthe direction of side surface and con- 
nected to the display device FPC 3A, as shown in Fig. 
9B. 

[0065] Power supply control to make the LED section 

25 33a emit light will be described next. 

[0066] As shown in Fig. 11 . a control section 41 con- 
trols powersupply to the LEDs 33a1 to 33a4 in the back- 
light 33 by using an open/close detection signal output 
when the magnetic sensing switch of a detection section 

30 42 is turned on/off. 

[0067] The circuit arrangement of each of the LEDs 
33a1 to 33a4 is formed by a pattern formed on an FPC 
or the like and an LED. A first circuit arrangement shown 
in Fig. 12A, which uses a serial scheme, and a second 

35 circuit arrangement shown in Fig. 1 2B, which can switch 
the input and output terminals, will be described below. 
[0068] The first circuit arrangement shown in Fig. 1 2A 
connects all the LEDs in series to suppress any variation 
in luminance (luminous intensity) in each LED. 

40 [0069] The second circuit arrangement shown in Fig. 
1 2B can switch the input and output terminals to switch 
the LED to which power is supplied to cause light emis- 
sion. 

[0070] In the control by the above-described control 
45 section 41 , when the open/close detection signal repre- 
senting that the operation-side terminal main body 12 
or 22 covers the main display section 14 or 24 is re- 
ceived, the power supply amountto the LED portion 33a 
is decreased as compared to a case wherein the open/ 
50 close detection signal representing the covered state is 
not received (the covered state is not set). 
[0071 ] As described above, the sub LCD 32 allows the 
usertosuitablyseedisplay information on itwith asmall- 
er light amountthan the main LCD 31 . Hence, if the pow- 
55 ersupply amounttothe LED portion 33a is kept constant 
independently of whether the covered state is set or not, 
power is consumed more than the appropriate amount 
that allows the user to suitably see the display informa- 
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tion on the sub display section, and power is unneces- 
sarily consumed. 

[0072] Power supply control by the control section 41 
suppresses the unnecessary power consumption. 
[0073] In the control by the above-described control 
section 41 for the first circuit arrangement, when the 
open/close detection signal representing the covered 
state is received, the power supply amount to all the 
LEDs connected in series between terminals 1 and 2 in 
the first circuit arrangement is decreased as compared 
to a case wherein the open/close detection signal rep- 
resenting the covered state is not received. 
[0074] With this control, an appropriate and sufficient 
luminance in the covered state can be obtained by illu- 
mination of the backlight without complicating the circuit 
by switching the input and outputterminals. Forth is rea- 
son, the continuous use time of the internal battery can 
be prolonged while suppressing unnecessary power 
consumption. 

[0075] In the control by the above-described control 
section 41 for the second circuit arrangement, when the 
open/close detection signal representing the covered 
state is received , the power supply from terminals 1 and 
2 is switched to power supply from terminals 3 and 4 in 
the second circuit arrangement. Only the two LEDs 
33a2 and 33a3 are caused to emit light and accordingly, 
the power supply amount is decreased. 
[0076] With the control for switching the LEDs to be 
turned on, when the main display section 14 or24 is not 
in the covered state, the backlight 33 illuminates the en- 
tire surface of the main display section. When the main 
display section 14 or 24 is in the covered state, only the 
LEDs near the display surface of the sub display section 
15 or 25 receive power and emit light. Accordingly, as 
compared to a case wherein the entire surface of the 
main display section is illuminated, the lighting range 
can be optimized, and the emitted light amount can be 
efficiently used. In addition, the continuous use time of 
the internal battery can be prolonged while suppressing 
unnecessary power consumption. 
[0077] In control that combines the above-described 
two control procedures, when the main display section 

14 or 24 is in the covered state, the power supply from 
terminals 1 and 2 is switched to power supply from ter- 
minals 3 and 4 in the second circuit arrangement. In ad- 
dition, the power supply amount is decreased such that 
an appropriate and sufficient luminance can be obtained 
by lighting by the LED portion 33a to allow the user to 
see the display information on the sub display section 

15 or 25 in the covered state. 

[0078] With this control, when the main display sec- 
tion 1 4 or 24 is in the covered state, only the LEDs near 
the display surface of the sub display section 15 or 25 
are caused to emit light. Hence, the emitted light amount 
can be efficiently used, and unnecessary power con- 
sumption can be further suppressed. 
[0079] With each of the above-described control pro- 
cedures by the control section 41 , when the main display 



section 1 4 or 24 is in the covered state, the emitted light 
amount can be efficiently used, and unnecessary power 
consumption can be suppressed even in the arrange- 
ment of the present invention, which illuminates the 
5 main display section 14 or 24 and sub display section 
1 5 or 25 with a single backlight. 

[0080] In addition, the power consumption can be ef- 
ficiently controlled by the form of two terminal main bod- 
ies while simultaneously illuminating the main display 

10 section 1 4 or 24 and sub display section 1 5 or 25. 
[0081] The above-described embodiments exemplify 
the embodiments of the present invention, and various 
changes and modifications can be made in, e.g., the fol- 
lowing way without departing from the spirit and scope 

15 of the invention. 

[0082] In the above-described embodiments of the 
present invention, the LEDs in the backlight 33 are laid 
out as shown in Fig. 1 OA. However, the present inven- 
tion is not limited to this as far as the LEDs are arranged 

20 at positions outside the through hole 34a in the direction 
of flat surface of the frame 34. For example, the LEDs 
may be laid out as shown in Fig. 13A or 13B. 
[0083] Referring to Fig. 13A, the LEDs 33a1 to 33a4 
are arranged at the outer edge of a long-side portion of 

25 the flat surface portion of the frame 34. 

[0084] In this case, in the control by the control section 
for the second circuit arrangement shown in Fig. 12B, 
when the main display section 1 4 or 24 is in the covered 
state, power is supplied to only the LEDs 33a2 and 33a3 

30 near the sub display section 1 5 or 25. 

[0085] Referring to Fig. 1 3B, eight LEDs are arranged 
at the outer edges of two long-side portions of the flat 
surface portion of the frame 34. 
[0086] In this case, in the control by the control section 

35 for the second circuit arrangement shown in Fig. 12B, 
when the main display section 1 4 or 24 is in the covered 
state, power is supplied to only the LEDs 33a2, 33a3, 
33a6, and 33a7 near the sub display section 1 5 or 25. 
[0087] In the above control, when the number of LEDs 

40 is more than four, power may be supplied to only about 
half of the LEDs in ascending order of distance from the 
display surface of the sub display section. 
[0088] In the above-described embodiments of the 
present invention, the detection section that detects the 

45 form of the two terminal main bodies is constituted by a 
magnet and a magnetic sensing switch. However, the 
present invention is not limited to this as far as the de- 
tection section can electrically detect whether the main 
display section is in the covered state. For example, a 

50 variable resistor may be arranged on the hinge portion 
or slide portion to detect a state on the basis of the re- 
sistance value. 

[0089] In the above-described embodiments, one sub 
display section is arranged. However, the number of sub 
55 display sections is not limited to one, and a plurality of 
sub display sections may be arranged. When a plurality 
of sub display sections are arranged, through holes are 
formed in the frame 34 at portions where the sub display 
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sections are to be arranged. When the main display sec- 
tion is in the covered state, the control section supplies 
power to only LEDs near each sub display section. 
[0090] The sub display section 15 or 25 need not al- 
ways be parallel to the main display section depending 5 
on the shape of the housing as long as the sub display 
section is located immediately on the rear side of the 
main display section. 

[0091] In the above description, the portable terminal 
apparatus according to the present invention is applied 10 
to a cellular phone. However, the present invention is 
not limited to this. The present invention can also be ap- 
plied to a portable terminal apparatus which has display 
sections on a predetermined surface and its rearsurface 
of one terminal main body without, e.g., any speech is 
communication function. 

[0092] The present invention having the above ar- 
rangement has the following advantageous effects. 
[0093] According to the present invention, one illumi- 
nation section which illuminates a plurality of display 20 
sections is provided. Even when the display sections are 
arranged on one surface and its rear surface, the in- 
creases in thickness, weight, and cost due to use of two 
illumination sections can be prevented. In addition, even 
when the plurality of display sections are simultaneously 25 
illuminated, powerconsumption for light emission of two 
illumination sections can be prevented. 
[0094] When a through hole having a size necessary 
for causing one illumination section to illuminate the re- 
spective display sections is formed in the flat surface of 30 
the support that supports the display sections and illu- 
mination section, efficient illumination can be executed 
without shielding illumination to each display section by 
the support. 

[0095] In addition, a control section is prepared to 35 
control and decrease the power supply amount to the 
illumination section when the detection section detects 
that the main display section is in the covered state as 
compared to a case wherein the main display section is 
not in the covered state. With this arrangement, when 40 
the main display section is covered, the power con- 
sumption can be suppressed as compared to the case 
wherein the main display section is not in the covered 
state. Accordingly, when the sub display section allows 
the user to suitably see display information on it with a 45 
smaller light amount than the main display section, the 
powerconsumption can be particularly largely reduced 
without damaging the visibility of the user. 
[0096] When whether the main display section is in 
the covered state is detected on the basis of whether 50 
the distance between the magnet and the magnetic 
sensing switch is the sensing distance of the magnetic 
sensing switch, an appropriate margin can be ensured 
for sensing the change in distance in the above control. 
Accordingly, a more suitable operability without any 55 
sense of incompatibility can be ensured for the user. 
[0097] When the main display section is in the cov- 
ered state, the control section supplies power to only 



predetermined lighting portions nearthe display surface 
of thesub display section. Hence, when the main display 
section is in the covered state, the lighting range can be 
optimized. Accordingly, the emitted light amount can be 
efficiently used, and power consumption can be de- 
creased. 



Claims 

1 . A display device characterized by comprising: 

first display means (31) for displaying informa- 
tion; 

second display means (32), arranged to make 
a rear surface oppose that of said first display 
means (31), for displaying information different 
from that of said first display means (31); and 
one illumination means (33) for illuminating 
said first display means (31) and second dis- 
play means (32). 

2. A device according to claim 1 , further comprising a 
support (34) which supports said first display means 

(31) , second display means (32), and illumination 
means (33) and has a through hole (34a) through 
which said illumination means (33) illuminates said 
first display means (31 ) and second display means 

(32) , and 

wherein said illumination means (33) is ar- 
ranged between said first display means (31) and 
said second display means (32). 

3. A device according to claim 1 or 2, wherein said il- 
lumination means (33) comprises 

a plurality of lighting means (33a1 , 33a2, 
33a3, 33 a4), 

light guide means (33b) for diffusing lightfrom 
said plurality of lighting means (33a1 , 33a2, 33a3, 
33a4) to entire surfaces of said first display means 
(31) and second display means (32), and 

semi-transparent reflecting means (33c) for 
reflecting the light from said plurality of lighting 
means (33a1 , 33a2, 33a3, 33a4) to an entire sur- 
face of a larger display surface of said first display 
means (31) and second display means (32). 

4. A device according to one of claims 1 to 3, further 
comprising adjusting means (35), arranged be- 
tween said illumination means (33) and said first 
display means (31 ), for adjusting transmission light 
from said illumination means (33) to said first dis- 
play means (31 ). 

5. A device according to claim 4, wherein said adjust- 
ing means (35) comprises a luminance increasing 
film (35a, 35a 1 ) which increases luminance and a 
diffusion sheet (35b) which diffuses the light. 
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6. A device according to one of claims 1 to 5, further 
comprising 

a main screen (14a. 24a) which protects said 
first display means (31), 

a sub screen (15a. 25a) which protects said 5 
second display means (32), and 

a housing (11a 21a) which accommodates 
said main screen (14a, 24a) and sub screen (15a, 
25a). 

10 

7. A device according to one of claims 1 to 6, further 
comprising a power supply (10-8) which supplies 
power to said lighting means (33a). 

8. A portable terminal apparatus characterized by is 

comprising: 

transmission/reception means (10-1) for trans- 
mitting/receiving a signal; 

operation means (1 0-5) for performing input; 20 
first display means (31 ) for displaying informa- 
tion; 

second display means (32), arranged to make 
a rear surface oppose that of said first display 
means (31), for displaying information different 25 
from that of said first display means (31); and 
one illumination means (33) for illuminating 
said first display means (31) and second dis- 
play means (32). 

30 

9. An apparatus according to claim 8, further compris- 
ing a housing (11 , 12, 13, 21, 22, 23a, 23b) which 
can change to obtain a form in which said first dis- 
play means (31) is covered while said second dis- 
play means (32) is exposed and a form in which 35 
both said first display means (31) and second dis- 
play means (32) are exposed, and 

wherein said first display means (31 ) and sec- 
ond display means (32) are illuminated with trans- 
mission light from said illumination means (33). 40 

10. An apparatus according to claim 9, wherein said 
housing (11 , 12, 13) comprises 

a display-side terminal main body (11) having 
said first display means (31) and second display 45 
means (32), 

an operation-side terminal main body (12) 
having operation buttons (26), and 

hinge means (13) for connecting said display- 
sideterminal main body (11) and operation-side ter- 50 
minal main body (1 2) to open or close said terminal 
main bodies such that said terminal main bodies are 
folded while making said first display means (31) 
oppose said operation buttons (26). 

55 

11. An apparatus according to claim 9 or 10, wherein 
said housing (21 , 22, 23a, 23b) comprises 

a display-side terminal main body (21) having 



said first display means (31) and second display 
means (32), 

an operation-side terminal main body (22) 
having operation buttons (26) ; and 

slide means (23a) arranged on one of said 
display-side terminal main body (21 ) and operation- 
side terminal main body (22). and 

slidable support means (23b), arranged on 
the other of said display-side terminal main body 
(21 ) and operation-side terminal main body (22), for 
slidably supporting said slide means. 

12. An apparatus according to one of claims 9 to 11. 
further comprising detection means (42) for detect- 
ing whether said first display means (31) is covered. 

13. An apparatus according to one of claims 9 to 12, 
further comprising illumination control means (41) 
for controlling a power supply amount to said illumi- 
nation means (33) on the basis of a signal from said 
detection means (42). 

1 4. An appa-ratus according to claim 1 2 or 1 3, wherein 
said detection means (42) comprises 

a magnet (42a) arranged on said housing, 

and 

a magnetic sensing switch (42b) which de- 
tects on the basis of a distance to said magnet (42a) 
whether a covered state is set. 

15. An apparatus according to claim 13 or 14, further 
comprising a support (34) which supports said first 
display means (31) and illumination means (33) 
from one surface and said second display means 
(32) from the other surface and has a through hole 
through which an entire display surface of said sec- 
ond display means (32) is illuminated with said illu- 
mination means (33). and 

wherein a size of the display surface of said 
second display means (32) is smaller than that of 
said first display means (31 ) in vertical and horizon- 
tal directions, and 

said illumination means (33) is arranged be- 
tween said first display means (31) and said support 
(34) to illuminate the entire display surface of said 
first display means (31). 

16. An apparatus according to one of claims 13 to 15, 
wherein said illumination means (33) comprises 

a plurality of lighting means (33a1 33a4) ar- 
ranged at positions outside the through hole (34a) 
of said illumination means (33) in a direction of dis- 
play surface, and 

light guide means (33b) for guiding light from 
said plurality of lighting means (33a1 33a4) to entire 
surfaces of said first display means (31) and second 
display means (32). 
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17. An apparatus according to claim 16, wherein said 
illumination control means (41) controls to supply 
power to only a predetermined one of said plurality 
of lighting means (33a1 33a4), which is arranged 
near the display surface of said second display 5 
means (32), on the basis of a signal from said de- 
tection means (42). 

18. An apparatus according to claim 16 or 17, wherein 
said illumination control means (41 ) controls to sup- 10 
ply power to only substantially half of said plurality 

of lighting means (33a1 - 33a4) in ascending order 
of distance from the display surface of said second 
display means (32) on the basis of asignalfrom said 
detection means (42). is 
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